Objective: To ascertain lifetime prevalence of positivity to a screening questionnaire for bipolar disorders (BD) in Sardinian immigrants to Argentina and residents of Sardinia and assess whether such positivity affects quality of life (QoL) in either group. Our hypothesis is that screen positivity for BD may be more frequent in immigrants. Methods: Observational study. Subjects were randomly selected from the membership lists of associations of Sardinian immigrants in Argentina. A study carried out in Sardinia using the same methodology was used for comparison. The Mood Disorder Questionnaire was used to screen for mania/hypomania and the Short-Form Health Survey-12 to measure QoL. Results: A higher prevalence of manic/hypomanic episodes was found in Sardinian immigrants to Argentina (p o 0.0001; odds ratio = 3.0, 95% confidence interval 1.87-4.77). Positivity at screening was associated with a lower QoL both in Sardinian immigrants to Argentina and in residents of Sardinia. Conclusions: To the best of our knowledge, this is the first study to show a higher lifetime prevalence of manic/hypomanic episodes in a general-population sample of individuals who migrated to a foreign country. Our results are in agreement with the hypothesis that hyperactive/novelty-seeking features may represent an adaptive substrate in certain conditions of social change. 0 0 0 0 0 0 0 0 -0 0 0 2 -7 3 1 6 -1 1 8 5
Introduction
The study of social determinants associated with psychopathological risk in migrant populations has historically been opposed to the search for genetic-biological factors that would determine the choice to migrate in ''constitutionally predisposed'' individuals. The latter line of research was opened in the second half of the 19th century by the work of French psychiatrist Achille-Louis-Franc¸ois Foville, 1 who stated that a mental disorder might be the reason for migration. In this reformulated conception, Foville attributed a sort of ''constitutional instability'' to migrants. This hypothesis, which could be considered positivistic because of its outdated evolutionary perspective, was resumed by subsequent studies in Norwegian immigrants to Minnesota by Ødegaard, 2 who advanced the hypothesis of ''selective migration.'' This view, later abandoned because of the stigma that it attached to migrant populations as being characterized by a kind of debility compared to the populations that remained in the country of origin and those of the host country, was indeed based on questionable assumptions and weak methodological demonstrations.
More recently, consistent with the current evolutionary perspective, it has been argued that, even if a personologic/ temperamental profile characterized by hyperthymic and novelty-seeking traits can be assumed to be more frequently, but not necessarily, found in voluntary migrants, this profile can be associated with some kind of pathology. In an evolutionary perspective, a basic hyperthymic temperament profile may predispose to opportunities for adaptive success in times of crisis in which to break new ground and provide new chances, but it could also be associated with specific psychopathologic risk of mania if the cultural leap is too traumatic. 3 A study conducted in the province of Buenos Aires in the midst of the worst economic crisis in the history of Argentina, between 2001 and 2002, highlighted a high risk of major depressive disorders (MDDs) in Sardinian immigrants compared to Sardinian residents. 4 Immigrant Sardinian adult women were found to be at higher risk for depression compared to women of the same age who had not migrated. This finding differed from those of an investigation conducted among Sardinian immigrants to Paris in the 1990s; in the latter study, carried out during a period of relative economic growth, Sardinian immigrants were more at risk of depression compared to residents, but especially in young males (aged 18-24). 5 A tentative explanation of these differences led to a working hypothesis 3 : elective migration selects hyperactive individuals more prone to looking for something new, but at the same time subject to goal-striving stress, 6 which is associated with the effort in reaching goals. This type of stress is thought to be typical of people in Western communities in times of economic expansion, where the possibility of improving one's conditions is counterbalanced by shared cultural objectives, conveyed and imposed by the media, that are apparently easy to reach but in reality difficult for the most disadvantaged classes. In these contexts, the lifestyle changes imposed by new societies may play a relevant role, especially in young people.
These changes may affect sleep-wake rhythms (because of occupation and leisure), 7 use of stimulants, 8 a shift away from the Mediterranean diet, 9 and introduction of strong liquors in place of wine and beer 10 (light beer is a traditional drink in Sardinia), all factors that may foster emergence of hypo/manic episodes in predisposed and vulnerable youths. Young men coming from traditional communities are thought to be particularly vulnerable to this type of stress because they are exposed to high levels of competition.
Later studies that did not verify these hypotheses were affected by two main limitations: they were not designed to measure association with hyperactivity or hypomania; and they did not assess vulnerability on a genetic basis. 4 The present study was conducted on a sample of Sardinian immigrants to Argentina and residents of Sardinia to measure the lifetime prevalence of positivity to the Mood Disorder Questionnaire (MDQ), a screening questionnaire for bipolar disorders (BDs), in these two populations. Our hypothesis is that MDQ positivity would be more frequent in the immigrant population. A secondary aim was to ascertain whether such positivity affects quality of life (QoL) similarly in Sardinian immigrants and Sardinian residents.
Methods

Design and setting
This observational, cross-sectional community survey was conducted on a sample of the general population of Sardinian residents in Buenos Aires, Argentina. Data previously acquired during a survey carried out in a representative sample of seven Italian regions (including Sardinia), using a similar methodology for BD screening and QoL measurement, were used for comparison. 11
Sample
Research was conducted in the city of Buenos Aires and involved adults over the age of 18. Associations of Sardinian immigrants in Buenos Aires provided lists of immigrant families. One out of every five registered families was randomly selected for inclusion. Interviews were conducted by phone after verification that Sardinian immigrants were living in the household. In addition, we ascertained whether the respondents were first-or second-generation immigrants and, for the latter, if one or both parents were Sardinian; only in the latter case were subjects included in the study. Once preliminary consent had been obtained, participants were asked to provide demographic data (sex, age, residence, educational attainment, marital status, parental status, occupation, place of origin, and length of migratory path) and a subsequent meeting was arranged for administration of questionnaires. The survey took place at the headquarters of the Universidad del Museo Social Argentino, at the association of Sardinian immigrants to Buenos Aires (Sardi Uniti d'America), or at the respondent's home, depending on their location and on the ease of reaching one of the two institutional locations.
A detailed description of the control sample has been published elsewhere. 11, 12 In bried, controls were randomly drawn from municipal records of the adult population in seven different areas of Italy, including several localities with wide variations in socioeconomic conditions. The regions of Sicily, Sardinia, and Puglia in the South, Tuscany and Abruzzo in central Italy, and Friuli-Venezia Giulia in the North were included. In each region, both an urban and a rural subarea were selected. Randomization was performed after stratification by sex and into four different age groups (18-24, 25-44, 45-64, or 4 64). The size of the Sardinian sample was n=465.
Tools
Demographic information was collected using a tool adopted for a previous survey conducted in 2001. 4 To screen for hypomania, we used the MDQ 13 in its Italian 14 and Argentine Spanish 15 versions. The MDQ is a useful tool for BD screening and identification of lifetime manic/ hypomanic and ''sub-threshold'' hyperactivity episodes, according to the new interpretation of this instrument. 16 According to the Italian 14 and Argentine Spanish validations, 15 a score of at least seven symptoms would identify lifetime presence of bipolarity.
We also administered the Short-Form Health Survey-12 (SF-12) QoL questionnaire 17 in its Italian 18 and Argentinian 19 versions. This tool consists of 12 items extracted from a longer version, the SF-36. 20 The short version has been used in several international studies and has proved to be appropriate not only for clinical samples, but also for investigations of epidemiology studies in the community. It measures individual perception about wellbeing relative to various dimensions in the month before the interview.
Higher scores indicate better perception of QoL related to eight different aspects of health: physical activity, role limitations due to physical health, emotional state, physical pain, perception of general health, vitality, social activities, and mental health. The scoring allows formulation of two health indices: physical and psychological state. The Advanced Neuropsychiatric Tools and Assessment Schedule (ANTAS-SCID), 11 a semi-structured clinical interview partially derived from the Structured Clinical Interview I for DSM-IV (SCID-I), 21 was used to test for psychiatric disorders. This interview was administered by a trained clinician to 40 randomly selected individuals (positive and negative at MDQ) for quality control of screening accuracy. Overall, 10 individuals had MDQ scores X 7 and 30 had scores o 7. The diagnosis of BD was assumed as the gold standard.
Interviewers were psychiatric rehabilitation technicians or physicians, and were trained by a native speaker of Italian with a good knowledge of Spanish. ANTAS-SCID interviews were only administered by trained psychiatrists.
Statistical analysis
The statistical analysis involved comparisons between positivity to the MDQ (dependent variable) and three independent variables -sex, age, and SF-12 scorethrough multivariate logistic regression analysis, as well as a comparison between the immigrant and resident subsamples using a direct standardization method.
Direct standardization-based analysis was conducted by comparing the immigrant sample against each of the other two samples in four cells divided by gender and age as a category (X or o 40 years); direct standardization for age and sex was performed according to the previous four cells.
Statistical significance on 2 Â 2 tables was calculated with the chi-square (w 2 ) test. Measures are expressed as odds ratios (ORs) with 95% confidence intervals (95% CIs), and were calculated using the Miettinen method. 22 The multivariate logistic regression analysis was conducted on the sample of immigrants alone as well as on a database obtained from the sum of participants of the Buenos Aires study and those of the Italian study. The SF-12 score was dichotomized by subdividing the sample on the basis of score distribution (p or 4 36), taking into account the characteristics of the previously published Italian community sample. 11, 23 The same subdivision was used for the Argentine distribution.
In a quality control survey on the accuracy of screening tests, the sensitivity and specificity of MDQ at the same cutoff used in this research was recalculated, using the diagnosis of BD as the gold standard, in a group of 10 MDQ-positive and 30 MDQ-negative individuals.
Ethical aspects
The subjects were provided full information about the nature and purpose of the study, and were informed of the possibility of terminating the interview at any time.
Participants were asked to sign an informed consent form, and those enrolled were given information about data protection and privacy laws. Specifically, the interviewers explained that the collected data would be used to compile an anonymous database and that confidentiality would be maintained in accordance with Argentinian and Italian laws on data protection.
This study was conducted in accordance with the ethical principles contained in the Declaration of Helsinki. The Ethics Committee of Azienda Ospedaliero-Universitaria di Cagliari and the board of the Universidad del Museo Social Argentino approved the final study protocol.
Results
The sample in this survey consisted of 306 individuals of Sardinian origin who were first-or second-generation migrants to Argentina and resided in the city of Buenos Aires.
Of the 367 individuals selected from the lists provided by Sardinian clubs in Buenos Aires, 61 (16.6%) did not participate because they could not be traced, were not available, or refused to participate. Table 1 shows the characteristics of the sample of Sardinian immigrants to Argentina and of the two comparison samples. Sardinian immigrants did not differ in gender distribution; they were significantly older and had a significantly higher rate of graduates. Only 48 immigrants (15.7%) were first-generation, all of whom were over age 40. Table 2 shows the lifetime prevalence of MDQ positivity (score X 7) among Sardinian immigrants and in the two samples from the Associazione Italiana del Farmaco (AIFA) study on prevalence of mood disorders (Sardinians in Sardinia and other Italians). The sample of immigrants to Argentina showed a significantly higher frequency of MDQ positivity than residents in Sardinia or other Italians, and the differences increased after standardization.
Comparisons between the two samples of Sardinians (immigrants and residents) showed no significant differences considering the four age and gender cells, but immigrant women showed a higher frequency of MDQ positivity, regardless of age, on comparison against the total Italian sample.
After pooling the age and gender cells, only the comparison between immigrant women showed a higher frequency of MDQ positivity if compared with the total Italian sample, but not on comparison with the Sardinian resident sample. In both age strata, MDQ positivity was more common in immigrants than in the total Italian sample; only in the older age stratum was the frequency Data presented as % unless noted otherwise. AIFA = Associazione Italiana del Farmaco (AIFA); df = degree of freedom.
Rev Bras Psiquiatr. 2017;39 (2) Mania in Sardinian immigrants to Argentina higher in immigrants than in the sample of Sardinians resident in Sardinia. Although none of the 48 first-generation Sardinians (all aged 4 40 years, 21 [45.8%] male) were MDQpositive, the difference with respect to the remaining 258 immigrants (positivity rate 8.5%) was statistically significant (w 2 = 4.41, 1 degree of freedom, p = 0.036). Table 3 shows the results of logistic regression in the immigrant sample. The dependent variable was MDQ positivity, while the independent variables were age, gender, and SF-12 score. Gender was not associated with a specific risk of MDQ positivity, whereas both age and SF-12 scores showed a significant inverse relationship (p o 0.0001). Table 4 shows the results of logistic regression analysis of the database obtained from the sum of Buenos Aires study participants and Italian study participants, using the same dependent and independent variables as in the analysis carried out on the immigrant sample. Regarding comparisons within the immigrant sample alone, gender did not appear to be associated with a specific risk of MDQ positivity, whereas both age and SF-12 scores showed a significant inverse relationship with risk of MDQ positivity (p o 0.0001). Table 5 shows the results of the quality control survey carried out to evaluate the accuracy of the MDQ (cutoff X or o 7). We found a sensitivity of 66.6%, a specificity of 78.3%, a positive predictive value of 20%, and a negative predictive value of 96.6%.
Discussion
To our knowledge, this was the first study to show a higher lifetime prevalence of manic/hypomanic episodes in a general-population sample of individuals who emigrated to a foreign country (Argentina) compared to a sample of individuals from the same population who still reside in their country of origin. Screening positivity for ever having experienced a manic episode was more common in women living in Argentina compared to women living in Italy but not in Sardinia. Positive screening for mania was associated with lower satisfaction with QoL in a way that did not differ between Sardinians in Argentina and those in their country of origin. If we accept the hypothesis that the characteristics of hyperthymia/bipolarity are more dependent on basic genetic heritage than those of non-bipolar depression, 24, 25 our study appears to confirm -for the first time through a standardized, reproducible methodology -the hypothesis that migration, or at least this specific migration, may involve individuals with a higher risk of manic episodes (thus, with baseline hyperthymic characteristics). However, in apparent contradiction to this theory, and certainly in contrast with the ''selective migration'' hypothesis that migrants are unstable and vulnerable to mental illness, first-generation Sardinians did not appear to share this risk of greater MDQ positivity.
The concept that migration flows may select hyperthymic individuals had in fact been advanced by popular science literature more than proven by scientific research. In the United States in particular, the book The Hypomanic Edge: The Link Between (A Little) Craziness and (A Lot of) Success in America, 26 which advanced such a hypothesis, enjoyed considerable success in the media. This seemingly ''naïve theory'' agreed with the point of view of Akiskal, who pointed out the possible ''evolutionary positive'' role of the soft bipolar spectrum, considering a number of factors including novelty seeking, geographical instability, and risk-taking behavior as typical of this spectrum. 27 This hypothesis has been evoked to comment on the lower BD rates found in the U.S. compared to Europe, both in patients referred to general practice 28 and in community surveys. 29 However, differences in healthcare systems in the first case and dishomogeneity in survey adherence rates in the second may have affected the results regardless of the real rates of BD in the two populations. We have found that the selective migration of hyperthymic people may explain the decrease in depression highlighted in an epidemiological study repeated several times over 30 years in a mining district of Sardinia, in which there had been progressive depopulation due to mine closures. 30 This is in agreement with the fact that sensation-seeking and affective temperaments were found to be common in subjects with DSM-IV-defined MDD and current depression. 31 However, in the analyses that followed our previous studies, an attempt to apply this theory to Sardinian emigration in Argentina led us to state that it could apply to male Sardinian immigrants only. Unlike for men, who chose to migrate, for women in the 1950s and 1960s, migration was more often imposed by the duty to follow their fiances or husbands wherever the latter had decided to go more than a consequence of a new desire and impulse to explore. 4 Recently, investigators have argued that MDQ positivity does not identify individuals with a diagnosis of BD, but rather people affected by a comprehensive set of disorders called the bipolar spectrum; in this context, people with a diagnosis of BD supposedly represent the tip of the iceberg. 16 Taking this consideration into account, the low positive predictive value we found in our quality control study, as well as in previous studies, is no wonder, as the gold standard employed is simplistic compared to the wide spectrum of illness that is identified by MDQ positivity.
It should be noted that in the Argentine sample, as well as in the sample of the Italian study, MDQ positivity was associated with lower QoL scores.
If MDQ positivity does not reveal the presence of a BD tout court, it is in any case indicative of a state of malaise or even disease, as confirmed by the low level of QoL (as in the present study) and by other indicators often associated with MDQ positivity, such as consumption of drugs and health care resources, consumption of alcohol and other substances, risk of a high frequency of depressive episodes, and risk of suicidality comorbid with other psychiatric conditions. 16 However, the fact that the frequency of MDQ positivity appears high in second-generation migrants but low in first-generation ones does not necessarily mean that the latter had no genetic risk profile for bipolar spectrum disorder. One explanation is that the same genotype may not have manifested as a pathological condition in a Mania in Sardinian immigrants to Argentina changing world in which exploration and competition could be strongly adaptive. If we hypothesize that mood disorders are increasing in the current world and that, according to the theories of HB Murphy, 32 the forms of these disorders we know have appeared as mass phenomena at least since the 17th century, we must also postulate that at least some common genotypic features must have an adaptive advantage in determined and specific frameworks; otherwise, mood disorders would have disappeared. Our results are in agreement with the hypothesis that hyperactive/novelty-seeking features may represent an adaptive substrate in certain conditions of social change.
Many Sardinians who now have reached a solid social standing in Paris (starting from the 1990s) and in Argentina (starting from the 1960s) had to face a difficult challenge in a world completely different from their traditional one. A certain attitude towards challenges and hyperactivity may have facilitated their choice to make the social change or decide to emigrate. However, it bears stressing that social interactions, such as in the case of Sardinian couples, may have caused the selection of women resigned to pessimism and a sense of duty.
At the same time, new opportunities may also represent a risk: those who accept the challenge agree to live in a more stressful world in which the gene expression of heredity may be different in their children.
One could also imagine that, in a world that is stable and in which opportunities are fewer than in the exploratory period, adaptive attitudes to social mediationrather than competition and exploration -can become gradually stronger.
This study has a limitation often typical of research into communities of migrants: it investigates a population whose characteristics are unknown. The Sardinians identified by migrants' clubs may not be representative of the universe of migrants, especially considering the fact that many names of Sardinian origin have been changed in the registers of Argentinian municipalities and, thus, clubs which have conducted research on Sardinian surnames may not have a complete picture of migrant population. For example, we do not know whether the high frequency of graduates in the sample of Sardinian migrants is a real feature of the universe of Sardinian migrants or is rather determined by a selection bias.
Another limitation is that we do not have sufficient reference information about normative data for the means used in the Argentine population.
In this specific study, we did not conduct any analysis of socioeconomic conditions during the survey. Thus, we have consequentially considered a measurement of lifetime prevalence of the condition (MDQ positivity). In future papers, using measures of point prevalence of mood disorders, we will consider comparisons between economic conditions at the time of the present survey and those of a previous study conducted in 2001-2002. In conclusion, we believe this was the first study to show a higher lifetime prevalence of manic/hypomanic episodes in a general population of offspring of individuals who migrated to a foreign country. Our results are in agreement with the hypothesis that hyperactive/novelty-seeking features may represent an adaptive substrate in certain conditions of social change.
